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PURPOSE:To provide a new cyclohexanetriol derivative useful as an intermediate for lalpha- 
hydroxyvitamin D derivatives. 

CONSTITUTION:The compound of the formula [R<1>-R<3> are each H or OH- protecting group; X is O, 
CHCH20R4, CHCHO, or CHC02R<5> (R<4> is H or OH- protecting group; R<5> is lower alkyl) ; Y is H; Z 
is OR<6> (R<6> is the same as R<4>); or, Y and Z are combined into single bond, X and Z into =N)-, 
=CHCH(OR<7>))- t or =CHC02- (R<7> is H or lower alkyl)], e.g. 1,5,6,7,8,8a- hexahydro-6- 
methoxymethoxy-3-methoxy-3H-2-benzopyran-7,8-diol. The compound of the formula is useful as an A-ring 
constituent in synthesizing 1 alpha- hydroxyvitamin D derivative bearing a substituent, esp. at 2-site, for 
example, being useful for synthesizing 2beta-hydroxypropoxy-1 alpha, 25-dihydroxyvitamin D3 promising its 
clinical applications as a medicine for osteoporosis high in blood sustainability. 
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t e r t -^^i^^^U^ 
XIS t e r t -y^7x^> , J*lT*0 ; R 2 
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JR 7 



tKXK^ 7-fe^;k t^n*f;k ^>i/-f;k 

;k HJ-f V^ntf;Vv»j;k tert-^W 
;k>y;k t e r t -^;Vv7xx;k>U;k ;*h* 
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&m&9fr-72 \Z. ^ITS (1 — 2) » (I - 
3) . (I -4) . (1 — 5) v (I - 8) , (I - 
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2, 3, 4-fh7t-M9# (VII) 
[0 0 3 7] 3, 4-ttO*#«B3*lfc5-MHz> 
-1, 2, 3, 4-rh7t-iVW (VII) fcJU 

try^x bux^;v75>^^fcDas©^TiCv i 

~ 5 te^v© p - >;Px>xjv*x;I/£ n y ^ ^ > 

m<D&&l : %TMtttEl : \Z$)- 3 0-&8 Ot^ill 
T^/S^ii^CailCiD. 3, 4~#CD*tf£g£n#: 
2, 3, 4- MJ'fc HD^>-5-A*t>- 1 -<1)V 

^jx)\>tt-vmm& (vi) i^irr*. 
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»«ic»*u m&±hW2x. kbau^a* *ba: 

Jl£KJ:»K 3. 4-tt##a£ftfci, 2-X#*x 

-5--\4^>-3 > 4-i?*-)imm& (v) 

ut^Tt^. 1 , 2 -X#*i>- 5 -<\tt> 

- 3 , 4 - v*-;i/8W# (V) ttD-y*h*y-x 

Xtt«5**HSiT&4i»0*ife[U. Kuefner et a 
i., Liebig' s Ann.Cbem., 198 6, 1600-16 
0 9^d:#I] \Z&>?Th'l%%Z.ti)rT?$Z>. 
[0 0 3 9] X#*->F (V) tt«fticK^xhu;Kc 
W^ttf* Kx#^>H*^^/~;^ x^y 

-;k fh7tHD77>> y^?MM7^ 

J&21*> #Kfc*CT*BS©SB* R«a*fr5Ct 
fc£D> 3, 4, 5- hU t KD^>-6-^f-h 

u;^J:^(D*»s«aflc (iv) £»*cfctf-es 
[0 0 4 0] ft&n«^hu^ (iv) *&mz&cr 
TiH-^A, **ft^-fy^;P7^5z:^A^a:-e 

MtcU 3, 4, 5-hUkFD^>-6-^x^- 

;vfc£tf^0*g£S«s# (iii) t?z. 

[0 0 4 1] 7*xtK (I I I) saica^v t 
FD*>-;V75>££*2i*> :**->A (1 I) 

[0 0 4 2] £©cfc5fcl,T#S>nS*Ba#&&£n 
fc3, 4, 5- bUt 

yA (1 I) SSft^f^X ^dd^A, v^nn 
x*x h;nx ^^if>^a!o^tt®jKic8* 

U MJX^JKTSX K»Ji?>&i:<DjH«<0#ftT* 
£te*?¥£T* ifc^v-AKtfL 1-20 tt^KD*^ 
J&*B* h »J V A7kS», *£&3SB tert- 7^ 
75: 20»flsJH*»- 2 0 3 0 tT^^f i** Z. t \Z 
&&Vtc~b*))l**i'\ i &l > 3-^S^ft330 
LMflsbfc->irD'\*U->hy (I-D 
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[0043] ^q^**>hy*-;m»# •(! - 

1) te> *9J-)V* X*y-;k rh7tHD77> 

t*CT*9ft BBft£©B<0ff«TK:. f7*-xy 
^k *75>«>*-«*, Bfce£fc£©**fl*»£ 

CT*B£&««*r*C£K:«kD* v^o^it>hU 

*-*B*# d-2) znz>z:t&T$z>. 
io [0044] $>?u'\*v>bv*-)V&m# (i- 

2) tt#ttta^R*-r*c:i:fc«J:0, v^n^D-> 
by*-;V8»# d-3) zm<z: tares*. 

[0 0 4 5] y^PA+U"> h y *-)),mm# (I - 

3) «AtfCM5V?fc 

^Jc<t0 7;i/n^v^;^n;v^5 1 i/>S^^Ab, * 
-jMRBff (1-4) Zmz^t&TZZ. 

[0046] is2u^*v>hv*-)imm# (i- 

20 4) IXrW^m^ 

7;i^X^Afc£TS7ci"*££K<fctK v^D'vH* 
>hy*-AB»» (1-5) Sr»*Ht^T#*. 
[0 0 4 7] y^DA4t>h'Jt-M^ 
(1-4) 3*fc^>*D^*1t>by*-;l«B# (I 

-5) ***ft^v^7;H-»)A, **fty^ 

^7A7;i/5-^A. Tfc^tHX^b^SOCh*^;^ 

a, **<by^^Ahy^ v^;V7^5-^A^t*T 

30 ^n^*-^>hy*-^B*# (1-8) 

[0 0 4 8] v^n^*1*>bU*~;VKS# 

d-2) ©B«*B»s*x7-f ;mmtwx\*vi' 

^^tr<tD, ->^o^+^>bU^-^S^ (1 - 
6) SftSC^ftfO**. 

[0 0 4 9] ^n^HJ-^hy^-JMRBtt (I- 
6) teftfclCftl^ XXT^^TjcM^V^V 

;v£^T7^*-;mm-*w£K£*k ->^d^\^ 

>bU*-;iJ&l£# (1-7) SffSC^tr**. 

[0 0 5 0] ->^a^\^>hy^~;p (i - 7) «t 

h7tFD77X i?**V>. *9J-)V, X^y- 

;P^>B> BB. ^B^f©#ftT. BWrzcttzJ: 
t). is>7a'\*V>bV*-)l®m# (1-5) 

[0051] 2*>\z. z/9w\*v>hv*-)mm& 

50 (1-6) &Wc7)Va-)V^ *Bfk±hy^A, 
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*StfcU^A> zKgfl^U'yA, *mt>V)OI±. j~ 
HJtfA* h*vh\ ±bg^AXh*vFft£tf)JIS 

^ (i - 9) 

[0052] 5>£a^*^>Mj*-;i^^# (i - 
9) %mzmm*?zzt\z&K>i'>7U'\*v> 

fi*r-6^S [fh^FD> V^-X (Tetrahedron 
Letters) S3 5 7 7-1 5 8 01 (1 9 9 0 

[0 0 5 3] y^PA^>h'J*-M^ 
(1-9) ft. ^£mA^>hU*-;V^# (1 - 
2) KS' , J;WBKxX'r^£E«$ii\ #V>TPeterson 

[0 0 5 4] y^D^>h'Jt-W^# (1 " 
9) tt, ^SlC^V^XXx^5>^^bU^^A7;i/ 

(i - i o) 

[0 0 5 5] Z.O>£oXZ\sX%*>tl*i'$U^tt>Y 
U ( I ) [«BBR*XS A Icfctt**; ( I 

- 1) ( i — i o) (Ditsm <DKfemG®frt> 

#3rm&> SW*> 50 

(1) &»sj:i:3^r€«. 

[0 0 5 6] UTfl6n*->^n^*U->hU*— 
(1-8) \t. 2-fi(D*»S*bUX^;V7 

fiflsp-h;vx>x;v*-;k ^fc^if^x;!/*-^ 

^^^J^-MLa *3lftU^A7;l^-* 
Av **fcbUx^*»>*U^»>Atti:"C3l7C-r*2: 
£££0* S^D^rt^^-^RW* (XI) IC-T 40 

1 a-fc HD=^vtf^5>D^*0»i6©fc*OA- 

&IC£D [«Atf, B. G. Baggiolini et ah, J. Am. 
Cbem. Soc. 1 0 4 , 2945-2948 (198 2) 

[0 0 5 7] L^t>. *^cO^^D^lJ->h , J^- 



*R3M* (1-8) fl)2-tt©*Bll:3-tHD*i/ 

[00 5 8] 
[ft 9] 

>R 4 



(XII) 



O-CH 2 CH 2 CB,-0H 
[0 0 5 9] T*SnSft**^«l. 

[fl^Atf* E. G. Baggiolini et at., J. Am. Che 
in. Soc, 1 0 4 , 2945-2948 (1 98 2) # 

i©cDSR«#fcj6^T*c£K«fcoT» W5*bfc«t5 

[0 0 6 0] 

[flsi o] 





HO I 08 

0-CH 2 CH 2 CH 2 -OH 

[0 0 6 1] T^$n^2/5-b Hn^yyo^y- 
1 a, 2 5-vt HD^>tf^5>Da SSfirrscfc** 

[0062] 

[OO63]#^0* 1 

[1, 2:3, 4 - IfX (S?^y^*-W>y**S/) 
- 5 -'V* 3, 4:5, 6-O-y-fV^ 
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Dt »ij5*> - D - ■?>=■ b-)Vl 2 8. 5gtCN. N - 
iJ^V*»A75 WtrflrJt*-** 0 Oml S: 

olio*.. @mtas«9ot:saa©sai®«:S*s^fc. 

ofett^-T'&l, 2:3. 4 -tfX 

>v**-» - 5 -'v¥-fe>£60. 7g^fc(>R*5 

4%) . 

[0 0 6 4] NMRX^hJV (9 0MHz. CCh) 
6 :5. 9 0 (ddd, 1 H, J = 5. 7, 1 0. 2, 
17. 2 Hz). 5. 13-5. 5 2 (m, 2 H) . 
4. 37 (ddt, 1H, J = 0. 9. 5. 7. 7. 6 20 
Hz). 3. 8-4. 2 (m, 3 H) . 3. 7 0 (d 
d, 1H, J=6. 6, 7. 6Hz) . 1. 4 1 (s, 
9H) . 1 34 (s, 3H) 
IRX^WMneat, cm' 1 ) 
2 9 8 4. 2 9 3 2. 2 8 8 0. 1 4 5 5, 1 3 7 8. 
1 2 5 0. 1 2 1 4, 1 1 5 4, 1 1 2 0. 1 0 6 5. 
9 9 3. 9 24, 84 6. 5 1 2 

mm. 

[a] » = 4. 1 8- (c = 2. 00. CHCh) 
#^0*1 2 ^ 
[3, 4- (>?^^M^V>v^» -B-'vHs 
> - 1 , 2 - ^-^O^] 1 *D1»&ttfc 

1, 2:3, 4 -tfx a?*?**^^**^) ' 

5-v\*-fe>3 6. 8glC7k»lt3 0 0ml:B<t:tf*6 
OmlSrJOA, ^T14^a^^^ 
OAo fc50 %*SHW~ V U * 5 0 0 m 1 

g$r5/U^y^^A^nvh^7>fC«»U TIB 4 
CD4&&**rr*3, 4- (SJjWV^V^***) 

- 5 - ^tt> -1,2* 1 3. 5 gfifc 

01X354 4%) o 

[0 0 6 5] NMRX^HVOOMHz. CCU) 
3:5. 93 (ddd, 1 H, J = 5. 9. 9. 1, 1 
5. 3Hz) . 5. 17-5. 52 (m, 2H) . 4. 
42 (dd. 1H, J = 5. 9, 6. 4Hz) . 3. 5 
-3. 9 (m, 4H), 3. 0-3. 4 (brs, 2 
H) . 1. 4 2 (s, 6H) 

IRX^MKneat, cm' 1 ) i 
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34 14, 2 9 8 4. 2 9 3 0, 2 8 7 8. 1 7 2 7. 
1 6 4 5, 1 4 5 5. 1 4 2 8. 1 4 0 7. 1 3 7 1. 

1 2 5 0. 1 2 1 4. 1 1 6 8. 1 1 2 0. 1 0 5 5. 
9 2 5. 8 7 4. 8 1 2. 7 7 9. 7 3 4. 6 6 4. 6 

2 1.511 

[o]i = +4. 66° (c = l. 07, CHCh) 

mm 3 

[3, 4- &* 3 f-)V**l'>z?**z') -2-kHD 
+v . 5 - /vHr> - l - -f )V P - h^X>X,M^ 
-hOGf&i 3, 4- (v^^M^^**^) " 
5-<\**>-l. 2-y*-^9. 7 7g£hTU^> 
155ml, ^DD*M5 2m 1 £*g-&U OlCTfi 

ftp - h;vx>x;v*~;M l. 3 9g&4@i:»»T 

iJ>tr^ttlAfc. 0 € CT6&tPilHftfU 7K©Aofc6N 
0anic*». s;x^;vx— r;V"C»ttlbfc. 

»l£Ttc«t8U TlB<»fett£« 

-r *3, 4 - (^f;wfv>s^*-» - 2 - tj« 

D^v - 5 - A=Hr> - 1 -4M P - h)VX>7s)V 
h£l 7. 8 8 g^fco 

[0 0 6 6] NMRX^h^ (90MHz, CCh) 
5:7. 8 0 (d, 2 H, J = 8. 2Hz) .7.35 

(d, 2H, J = 8. 2Hz). 5. 87 (ddd, 1 
H> j=6. 4, 8. 9, 17. 3Hz) , 5. 15- 

5. 4 9 (m, 2H). 3. 5 8-4. 5 0 (m, 5 
H) . 2. 4 5 (s, 3H) .1.37 (s, 6H) 
IRX^Hl' (neat, cm' 1 ) 

3 5 08. 3 0 84. 3 0 6 4, 2 9 8 4. 2 9 3 2, 
2 8 8 2. 1 6 4 7. 1 5 9 7, 1 4 9 4, 1 4 5 3, 
1 3 69. 1 3 0 8. 1 2 9 1. 1 2 1 3. 1 1 7 4. 
1 1 1 8. 1 0 9 6. 1 0 6 3. 9 8 0. 9 3 0, 8 9 

6, 8 7 3. 8 3 4, 8 1 4. 6 9 1. 6 6 4. 5 5 
2, 514 

4 

1, 2-X#3->-3, 4- &*?)V*?U>i?** 
*J> - 5 -A*-fe>0*J*l 3, 4- irJWm-V 
>z?**» ' 2 - tFn^y- 5 -'\**>- 1 

; ;H0mll:S»U £*&T&;*&gt:J- HJ*2»1 7. 
1 l gfciflJATl 5#««#Ufc. fi****^ ^ 

X#*v-3, 4- (5>*****l'>5>**$'> -5 
-A^-fe>£7. 8 7g^fc» 
[0 0 6 7] NMRX^HV (90MHz, CCh) 
5:5. 9 0 (ddd, 1H, J = 6. 7, 9. 8, 1 
7. 2 Hz) . 5. 2-5. 5 2 (m, 2H) , 4. 3 
0 6 (dd, 1H, J = 5. 4, 6. 7Hz) . 3. 61 
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(dd, 1H, J = 5. 1, 5. 4Hz), 3. 09 

(ddd, 1H, J = 2. 6, 4. 1, 4. 9Hz), 

2. 8 3 (dd, 1H, J = 4. 1, 4. 9H z) , 

2. 7 0 (dd, 1H, J = 2. 6, 4. 9H z) , 
1. 44 (s,.6Hz) 

IRX^HV (neat, cm" 1 ) 

3 5 2 0, 2 9 8 4, 2 9 2 8, 1 7 2 5, 1 6 5 9, 

1 5 9 7, 1 4 9 4, 1 4 5 4, 1 3 5 8, 1 3 0 6, 

1 2 9 0, 1 2 5 0, 1 2 1 2. 1 1 8 8, 1 1 7 6, 
1120, 1095, 1071, 1003, 919, 8 
7 6, 8 3 6, 8 1 6, 7 7 8> 7 1 3, 6 9 0, 6 6 

3. 5 7 1 , 5 5 4 

mm s 

[4, 5- &*?)\r*9-l>>V**$>) -3-fcKn 
+ 6 - ^^>-hU;KD^] fiaflJ5fe»T^v 
^A*i§&5 0ml £1 OICiC^L, v7>fcJ-MJ 
»)A10. 2 3g^^E^J:^l:^l1 , ^M 
fc. 1 0t;T4 5#l««#Lfc«. 1, 2-X#3->- 
3,4- (ix;*3\>Vo<^U>v:**v) - 5 -*\*±> 
7. 6 1 g5r^^y-^3 Om 1 \zmBl>, 5S»bA^ 

u Tie©t)&£*nr*4, &ww>v>v 

**v) - 3 - tHn + y- 6 - A.^T->-hUJV* 
2.11 g#fc. 

[0 0 6 83 NMRX^hJP (90MHz, CCIi) 
6:5. 94 (ddd, 1 H, J=7. 6, 10. 7, 
18. 3Hz), 5. 25-5. 55 (m, 2 H) , 

4. 40 (dd, 1H, J = 7. 6, 8. OHz), 

4. 0 8 (m, 1H), 3. 7 6 (dd, 1 H, J = 

5. 8, 7. 7Hz) , 2. 64 (d, 1H, J = 5. 
9Hz) , 2. 63 (d, 1H, 6. 4Hz), 2. 4 
6 (b r s, 1H) , 1. 4 2 (s, 6H) 
IR^hiKneat, cnr 1 ) 

3 4 4 6, 3 0 8 6, 2 9 8 6, 2 9 34, 2 9 8 2, 

2 2 5 0, 1 64 5, 1 4 5 6, 1 4 1 1, 1 3 7 2, 
1215, 1 1 6 8, 1 1 2 1, 106 8, 991, 9 

3 3, 8 7 3, 8 1 0, 5 1 1 

mm e 

[4, 5- &*7)V*7U>i?**i') -3-;*h* 
h*->- S-s\7y->-Y*))V<D^m 4, 5- 
(^* ^JV;* ^ Vyy***s) -3-kKo^>-6- 

^>9ml$llDA, ^>ViT0 , CT^h^>'^5 1 ;^nU 
F2ml *'PL*?-Dl®X1t. OtTHWH^tfe 
5>X?\frX— <r*3 0 0ml T#RU 1 NfiS£, 



(10) ft§8¥6-2 5 0 3 9 

y^*7AT»»LTTEa>*ttS:*T4 4 > 5- (v 
^9 t ^yi/>^**-» -3-^h+v^h^v'-6 
-^x>xhU;U^2. 2 8gHfc OK* 8 8%) . 

[0 0 6 93 NMRX^^hJl/ (90MHz, CC 
1 < ) 6:5. 93 (ddd, 1H, J = 6. 3, 1 
0. 2, 17. 3Hz) , 5. 16-5. 5 2 (m, 
2H) , 4. 74 (s, 2H), 4. 35 (d d, 1 
H, J = 6. 6, 7. 3Hi) , 3. 78-4. 00 

(m, 2H) , 3. 4 5 (s, 3 H) , 2. 6 0-2. 
10 8 0 (m, 2H) , 1. 4 2 (s, 6H) 

1 RX^ Hi' (neat, cm 1 ) 

2 9 8 6, 2 9 3 4, 2 8 9 6, 2 8 2 6, 2 24 8, 
1 6 4 4, 1 4 5 5, 1 4 1 4, 1 3 8 0, 1 3 7 2, 
1 2 4 5, 1 2 1 6, 1 1 5 4, 1 1 0 6, 1 0 6 2, 
1 0 3 9, 9 92, 9 2 0, 8 7 5, 809, 5 1 2 

mm 7 

[4, 5- (^^f^fl/>m-» -3-*h* 

h^-e-^y^- 4, 5 

2> y-6-A^T>-h>iiH59.8mg^iHH 

>ic^»U -7 8t:icT0. 5N-**ft^yyo 

t;P7;P5-^A 1. 6ml^JnAfc. -7 8lCT2^f 
H!«#U -4 0tT3 0^WU ^UT?Ot:tCT 

*S/*AT«j*L&»> MJETIC^L, 4, 5- (^ 
^?;Mf^>m-» -3-j*h*->;A|^>-6 
-'V/^— ;U£9 1, lmgfc 
[0 0 7 0] ±Efc«fcD»6n&4, 5-<5>;*y/M 
5(7 - 3 h^>;* h^>- 6 -'V/t' 

7-^9 1. 9mgSlfUi>>linlfc«*U SiT? 
tHn*^75>88*4 5mgmfc. MT8 

D, TEOfttt* 3 Tr*4, 5- (VttWf-VZ/i? 

- 3 h^v;* f^y- 6 -^T^r—fr* 
*->A&8 9. 5mgSfc (iR^5 2%) . 

47 [0 0 7 1] NMRX^^ (9 OMH z, CC 
1«) 3:8. 0 2 (b r s, 1 H) , 7. 6 2 (b 
s, 1H), 7. 49 (t, 1H, J = 6. 4Hz), 
6. 93 (t, 1H, J = 5. 4Hz) , 5. 64- 
6. 10 (m, 2H), 5. 16-5. 0 0 (m 4 
H) , 4. 5 6-4. 9 0 (m, 4 H) , 4. 2 4 — 
4. 4 8 (m, 2H), 3. 7 2-4. 1 0 (m, 4 
H) , 3. 3 9 (s, 6H) , 2. 67 (t, 2H, J 
= 5. 7Hz), 2. 50 (t, 2H, J = 5. 9H 
z) , 1.4 2 (s, 1 2H) 

50 IRX^ hiKneat, cm' 1 ) 
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3 3 7 9, 3 0 8 8, 2 9 8 4, 2 8 9 2, 2 8 2 6, 
1 7 2 7, 1 6 4 7, 1 4 5 3, 1 4 2 7, 1 3 8 0, 
1 3 7 1, 1 2 44, 1 2 1 4, 1 1 5 2, 1 1 0 0, 
1 0 3 2, 9 9 1, 9 2 0, 8 7 6, 8 1 3, 7 0 5, 
66 5, 51 2, 453 

mm 8 

[4, 5- {v^ytf-vyv**^ -3- (t- 
oysm 4, 5- (i>^)i^uy^^» -3- 

t HP^v-6-^T>^hU;V2. HgM^^ 10 

^icoiCTt-^;^^^vu;^nu^2. og 

;l/X-x;U3 0 0m 1 i Nm &ftSW 

6 3g»fc <«*7 9X) . ^ 

[0 0 7 2] FDMBX'^M' 

[M] * 3 1 1 
#^09 9 

[4, 5- (3?*9 l **?l'>$>**3/> - 3- (t- 
5/A©£*J ##*17W51VC» 4, 5- 
>-hUJH59, 8ffig©^DC4, 5- (v*.*^ 

££KJ;>K 4, 5- (^^WfW^**^) - 
3- (t-y^^^^y^**^) -6-"V/^ 
^-fl^^A* 1 6 7mg#fc OK* 7 7 %) . 

[0073] mmio 

[4,5- (s^WM^i'^***) - 3 " ~~ 

Xh*vXh*v) -6-^/x>-hy*0*rtlS 
4,5- (S?*****!' - 
3 - h h*D^>- 6 -'V/^>:xHJJV'3. 5 4g^I 

x>;uv*>»eus*x*A«£»*> WCX^Hf 

-;l/X-xJV2. 5 7ffil£«Tb*:. 2^WS#UfcCO 
/W*V>5>***) -3- 

- 6 -'V/x>^MJ;V£4.4 1 gS»fc («»9 1 



[0 0 7 4] NMR^^W (90MHz, CC 
1 4 ) <5:5.7-6.1 (m, 1 H) , 5.1-5.5 
(m, 2H) , 4.9 7, 4.9 0 (q, 1 = 5, 1 H 
z, 1H), 4.35 (q, J=6, 2Hz, 1 H) , 
3.4-4.1 (m, 2H) , 3.6 0 (q, J = 6.9H 
z, 2H) , 2.6-2.8 (m, 2 H) , 1.42 
(s, 6H) , 1.3 4, 1.3 2 (d, J = 5.3H 
z, 3H) , 1.2 1 (t, J=7, 7Hz) 

mmi 1 

[4,5- (5>*^*^l'>5>**3/> -3- (1- 
Xb*vXh=¥v) -6-^7t-i^vA^ 
ft] 4,5- (5?^^^^l/>^**5/> -3- (1 
-xh^yXh^y) -6-A.^x>xhU;H.4 0 
g£&»HVX>l SilKMFU -7 8TCl:X2N- 

-7 8^1 0 0#W»#U ^TOICrriHBLfc- 
©■ft, 1 0X«tt«S:^l/r^lDAfc. BHKX— 5r 

^v">ATSfc»bfc». SffiTJwfitSU 4,5- (v 
^^M^l^>v^» "3- (1-xWXht 
v) - 6-^\y r x^-^^2. 6 1 g»fc. 
[0 0 7 5] 8&nfc4,5- <$?*?\>M5 : l'>^:* 
- 3- (1 -Xh^>Xh+y) 
-;i/$a*TTlfU^>2B]fc**U OICTkHQ* 
S/;VT5>*H*4 4 2wftlP*.fc.-*»T4PHBa*» 
U »^nfcR**&x-fW«Rlfc. 

a. &j£T\zm®-?zct\z£r). 4,5- (v^^;v 

^*l/>^**^) "3 - (l-XKi/Xfr/) - 

6 -^yft-;^->A$ i.oo g#fco 

[00 76] 2 

[4,5- irJ^)V^VyV^^) "3- (t- 

;^DU F 2. 0 g<DRt>K)\Z t-^W7xXJI^-> 
|JA?DUH3. 6 5 g$fflVi&^«#^W7t^« 

WM^Wfi****) -3- (t-^;^7x^v 
->u - 6 -Ayf>x h y;v£&&. 

[00 7 7] ##011 3 

[4,5- (v^^^VVv**^) -3- (t- 
^vACO^ft] ##037tC^V>T, 4,5- 

*?vyv***s) -3-* h^->^ h^v-6-^y 

x>XhU;H 5 9. 8mg©ftt)0iC4, 5- (y^WP 
^fl/>y^y) -3- (t-W^7xX^y>J 
-6-^x>-h»j;V2 8 8mg^fflV^a 

-3- (t-^y7xX^y«JM^y) 
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- 6 -^7x^->>l^^>A£ 2 0 5mg»fc. 
[0 0 7 8] FDMfiX^ h;V 
[M] * 4 5 3 

4, 5- (S^WM* 1 ]/^**^) 

^ h^r'> - 6 - ^rt-M^v'AS 9. 5mg£& 

0. 0 3 5m 1 fciDAfc. O^ri 0%X&&M&j'h 
U9.Mcfftt2. 6ml£iDA, 0t:T5 7KrHa#t 

l&. #4^£&*i»B6vy*$/ 

rT*4, 5- -6- 
(;* h*i>;* h*>0 -3, 3 a, 4, 5, 6, 7 - "\ 
4ltt:KD-2, 1 -^W-fy**1>V-- 0. 
OmgWc (B*5 6K) o 

[0 0 7 9] J H- NMRX^^h^ (9 0MHz, C 
CU, TMS) 

4. 7 6 (d, 1H, J = 4. 1 H z > > 4. 6 6 
(d, 1H, J=4. 1Hz) . 4. 63 (ABX, 1 

H> j=8. 5, 10. OHz) . 4. 41 (ddd, 

1H, J = 2. 3, 2. 4, 3. 3 H z) . 4. 13 
(ABX, 1H, J=8. 5, 10. OHz). 3. 9 

8 (dd, 1H, J = 9. 5, 10. OHz), 3. 6 

3 (dd, 1H, J = 2. 3, 9. 5Hz), 3. 56 
(ddd, 1 H, J = l. 3, 8. 5, 10. OH 

z) , 3. 39 (s, 3H) , 3. 05 (ABX, 1 
H, J = 2. 4, 15. 7Hz), 2. 4 1 (ABX 
Y, 1H, J = l. 3, 3. 3, 15. 7Hz) , 1. 

4 5 (s. 3H) .1.44 (s, 3H) 
^C-NMR^HP (2 2. 5MHz, CCU) 
154. 7* 111. 4, 9 6. 1, 8 0. 6, 7 6. 
2, 6 8. 8, 5 5. 6, 5 3. 5, 2 9. 6, 2 7. 
0,2 6.6 

IRX^hJV (neat, cm" 1 ) 
3 5 2 2. 2 9 8 2, 2 9 3 2, 2 8 9 2, 2 8 24, 
1 7 2 0, 1 6 3 2. 1 4 5 5, 1 3 8 1. 1 3 7 1, 
1333,1306, 126 6, 1231, 1 151, 
1 0 8 9, 1 0 3 8. 9 8 8, 9 1 8, 8 7 0, 8 3 
2, 7 9 4, 7 8 0, 67 2, 5 9 0, 5 1 8 

$3, NDHF- 9 0) 5 5 0mg£7k, ^^y-^Tl 
@f^>f-y3>U. *9&4 8mg£JoA, 

5ml*3i:tf*0. 3m I &tlQ%.X$v5&%:f&fflZ'&* 
&V>T4, 5- &*?)},*?VyVtt*>\ -6- 

Wht^h^) -3, 3a, 4, 5, 6, 7-a 
*1J-fc:KP-2, 1 Omg 
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*t£2 - tFP+y^W- 3, 4-v^^^^^l/> 
v**v) - 5 - (^h^v^N^v) x^D'vHJV 
>4 9mgWc («*6 1X) . 
J0 [0 0 8 0) 1 H - NMRX^ (9 OMHz, C 
Ch, TMS) 

4.52-4. 88 (m, 2H), 4. 38-4. 50 
(m, 1 H) , 3. 8 0 - 4. 3 0 (m, 4 H) , 3. 
3 6 (s, 3H) , 2. 3 2 - 2. 8 8 (m, 4 H) , 
1. 5 0 (s, 3H) , 1. 4 6 (s, 3H) 
,S C-NMRX^MP (22. 5MHz, CCh) 

2 0 7.8, 1 1 2.3.9 6.2, 8 0. 4, 7 2. 
8, 6 8. 7, 5 9. 5, 5 6. 6, 5 5. 6, 4 6. 
0. 2 7:2,2 6. 6. 1 4.7 

20 IRX^hJl' (neat, cm" 1 ) 

3 4 9 4, 2 9 8 2, 2 9 3 0, 2 8 9 2. 1 7 1 3. 
1644. 1455, 1383, 1371. 1325. 
1228, 1169. 1150, 1100. 1038. 
999. 918. 851, 803, 787, 693, 5 
2 7. 5 0 6, 4 3 9 

[a]t = -7. 35° (c = 0. 14, CHCh) 

2 - t FD^y^W - 3, 4 - {*J*?fr*3'V'>& 
30 **v) -5 - (;*h*v;*h*~» *s9W\ttS> 
2 2mglCt:U v>0. 5ml£jDA, acWCOTrrifc 
it*?>X)lft-)\'0- lm 1 £lD*T2»nnS#l, 

>-3, 4- (^^;M^l/>v^*'» - 5 - (* 
h^v^h^v) v^D^DV >1. 8mgiffc 
40 MM* 8. 8%) „ 

[0 0 8 1] NMRX^b^ (5 0 0MHz, CC 
h, TMS) 

5. 9 5 6 (dd, 1H, J = l. 2 5, 2. 7 5H 
z) , 5. 4 9 7 (dd, 1 H, J = l. 2 5, 2. 7 
5Hz) , 4. 8 8 8 (dt, 1 H, J = 2. 7 5, 1 
0. 08Hz), 4. 831 (AB, 1 H, J = 6. 6 
5HZ) , 4. 6 9 3 (AB, 1H, J = 6. 65H 
z) , 4. 4 5 6 (ddd, 1 H, J = l. 3 7, 2. 
2 9, 18. 1 9 Hz) , 3. 8 16 (dd, 1H, J 
50 =2. 2 9, 1 0. 0 8Hz), 3. 3 8 7 (d, 3 
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H, J=0. 91Hz) > 2. 814 (d d, 1 H, J 
= 1. 3 7, 1 8. 7 8Hz)> 2. 6 1 2 (dd, 1 
H, J = 5. 0 4, 1 8. 7 8 H z) , 1. 5 2 2 

(b, 3H)> 1. 5 0 7 (s. 3H) IRX^HV 

(neat, cm' 1 ) 

2 9 84, 2 9 2 8. 1 7 0 2, 1 6 3 6, 1 4 54, 
1 3 8 0, 1 3 7 2, 1 2 3 2, 1 1 5 4, 1 1 4 3, 
1 1 0 3, 1 0 6 4, 1 0 3 8, 1 0 0 3, 9 7 7, 9 
4 6, 9 1 9, 8 6 0, 8 3 8, 8 0 6 

(1) a*SH»T, 2 - tHD*^**- 3, 4 

- (is^fr^vyi;**"/) -5- 

XiJs-MKl 1 2. .3mgfcl8I^IfM-r*5 
mirjfiU. H©S*KOTn!N. N' - S^im 
^yWMyMaH87. 9mg£JuA> 1 BIBS 

^T^iTT*^^^ TEG)****"*"* (5, 6 a? 

- (i^^M^WVv**^) -4-^h^i/^h^ 
>- 2 -**y^n'\*->;» SJX^V** 
«7tr-h^l0 8. 2mg*»&(«*H0 

[0 0 8 2] NMRX^HI" (90MHz, CCh) 
6:4. 80 (AB, 1H, J=6. 8Hz), 4. 6 
3 (AB, 1 H, J = 6 . 8 H z ) , 4. 0-4. 5 

(m, 9H) , 3. 3 6 (s, 3 H) , 2. 9 7 (d, 
2H, J = 2 1. 5Hz), 2. 4-3. 0 (m, 3 
H) , 1. 1 - I- 6 (m, 1 2H) , 30 
IRX^ (neat, cm" 1 ) 
2 9 8 2, 2 9 3 2, 2 6 2 8, 2 5 24, 1 7 3 7, 
1 6 6 6, 1 4 7 6, 1 4 4 5, 1 3 7 1, 1 24 0, 
1 1 6 3, 1 1 0 0, 1 0 2 7, 9 7 2, 9 1 7, 84 
5, 7 87, 6 8 8, 6 0 1, 5 0 5, 439 

(2) 3*»B&T, (5, 6- iP*****V> 

3. 6mgmh^b^Hrall:8»U OlCTffi 

jbU^^As. 4mg*v^^vyotf;wx^;v7^ « 

fc£D> TB©4fctt**-r^l. 5, 6, 7, 8, 8 a 
-'vtU-fch'O - 7, 8- &*?)\>*?1'>V** 

-3-:*>2. lmgSftfc (W2 3X).. 
[0 0 8 3] NMRX'Wh* (90MHz, CCh) 
6 : 5. 9 (b r s, 1H) , 3. 0 - 5. 0 (m, 1 5 



3) »6-2 5039 

OH), 2. 0-3. 0 (m, 3H) .1.3-1.5 
(m, 6H) 

7;V^>^H^T, l,5,6,7,8,8a-AWtF 
D _ 7>8 - (3?^?WfU^***» -6-^h 
H4^>- 3H-2-^>*/tr^>- 3-*>2. 
1 BgO WVX>0. SnlSSKJC, - 7 8\:-e**fc$M 
y;/^;V7;vax*A.(0. 5Nh;Px>»») 18m 
2«fBBO#bfc. o < C£T#mL* : &, vx 

^ATfcSLfc. WETMMiU »6nfc»«*^ 

0, T«B©*tt*«1"5 1, 5,6,7,8,8 a-^** 
tb'P-7,8- (v^^;M^l^>v^v) -6- 
^ h^~>- 3 H - 2 -^>ytf^>~ 3 

;V3. 8ing£ y #fc(Wl 0 0%). 
[0084] NMRX^MV (90MHz, CC 
20 1 4) 6:5.62 (b r s. 1 H) , 5.22 (br 
s, 1 H) , 4.5-4.8 (m, 2H) , 3.0-4.5 
(m. 6H) , 3.3 (s, 3 H) , 1.8-2.7 
(m, 3H) , 1.4 (s, 6H) 

l,5,6,7,8.8a-^*tffcFa-7.8- 

2 -^>ytf7>~ 3-^"— ;l/3. 8eig*ftl*^^/ — 

;po.6bUc8*u ^mT«»fio5p-b;px>x;v 

0, TEOttttfc^-f* 1 . 5,6,7,8,8 a-'V*'* 
t H D - 6 - * h*i'* 3 - * b^v- 3H- 

2-^>ytf^>-7, 8-^*-)H- 3ng*»fc OK 
*£6 8%) . 

[0 0 8 5] NMRX^Hl' (3 0 0MHz, CC 1 
4 ) 6:5.0-5.66 (m, 2 H) , 4.55-4.8 
5 (m, 2H) , 3.15-4.25 (m, 8H) , 3. 

3 9-3.4 3 (m, 6H), 1. 9 5- 2.8 0 (m, 

40 4H) %%mi 

l,5,6,7,8,8a^WtFD-7,8- 

2-^>ytf^>- 3 -^*>2 8. 4mg^^^/— ^5o 

iws#u 6N-*»ft;^hu^A*sao. ibis* 

50 j!jy^7A^D7hy77^TaHtSui:i:J:D, 
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TIScD4&&£*r-r* (2-tFD^W-3,4- 

v) v^D^^>' , J5r>^^^^;P$:2 5. 4 mgfSfc 
(iR5£8 0%) • 

[0 0 8 6) FDHfi^^h;!/ 
[M] ♦ 2 8 4 

(2-kFD^y^W-3,4- (S?/^M^U> 
-5-*h*5'j*h*>'> y^D^y'Jf 
>RBt^^;W3 1. 6mg:fe<fctfo-X hD^>i?>-fel/ 

7A£nvb^5:7-f D> (2- 

n&xh7fcHD^7>ICS»U *»TK3 0X5fl« 
{b*^*l?8 (»0.0 5ml) ^iTU 

u by fta*-ca»t, 

^'Jr>»8^M18 8nigSfc 0K# 6 3*) . 

[0 0 8 7] FDJta^^h^ 

[M] * 2 9 8 
&KM9 

(2-*^l/>-3. 4- (^;*^*^>v;fr* 
^^2 9. 8mg$HH>5mlWU -7 8 
ft) £0. 4mliTbfc. EJB*€0t:*7f#fibfc 

SBbfe. MJ*AT<Mbfc8K a 

«bT»&n5H«€->y*y^*9A^D^h^7 

yi/>-3. 4- (>?*^;M^!/>v:**v) -5- 

5. 4mg?ffc (JR*9 4X) - 
[0 0 8 8] FDMX^Kfc 
[M] * 2 7 0 

mmmi 0 

(2-*3 L U>- 3, 4- (^^V^t^v** 
v) -5-* h*x;* y^P^>iJf>»iS 
;>WV2 9. 8mg*hM>5mll:i6*U -7 8 



(14) »6-2 5 0 3 9 

80*0. i5mi$Tb£. 3 o»ffla» * 
x— t;vt»ru eaa:««:±i;«>*Tfi»«*^h 

^M^y^yM7A^D7h^77^T^n 
EfcfcJ:0. TfB^ttSr^r-T* (2-;^U>-3, 
4- (v^^^^l/^^y) -5-*h*$/*h 
^y) y^D^y'JT>7th7^rhH^15. 0 
10 mg'i%tz <tt*5 6%) . 

[0 0 8 9] FDJHfc*"Wr HP 

[M] * 2 6 8 

(2-^^l/>-3, 4- (v*^*^^:** 
v) -5-^h^v>h + v) y^D^y'Jf>7t 
h7;l/rtH2 6. 8mg^X^;-jl.2mn:jSi 
U *#TK*^{fc*^±hy^A3mg£&JA£. 
3 0#M«#bfc«, yX^X-r^<t«M$: 

jda. *WB*iraiAJa*-wfc#b&. **HMW-i*y 

v h^^TfiSIST^chKJ;^ (2 
3, 4- (S^^M^l"^**^) -S-^h^x 
;* h=*v) y^DA^yiJr>X^;^^2 5.4m 
gISfc («#9 4X) . 
[0 0 9 0] «SH1 2 
*«W1IC*3V^T, 4, 5- (S^^M^l^SWr 
v) - 3-* h*->;* 6~^^-r>- 
A8 9. 5mg<Oftt>?>l;:4, 5- (i;^WMfl/> 
x**^) -3- (t-Wy^^y'JM^y) 
5K? -6-^ft-***'>Al 1 3. 7mg^t^H 

it), TE©«ft««t<&4, 5- (S?^fW?l/> 

-3, 3a, 4, 5, 6, 7-A+»tFD-2, 1- 
1>^y****/-M6 2. 4mg»fc(iR*5 5 
%) • 

[0 0 9 1] FDSSX^Hl^ 
[M] * 3 5 7 

nmi 3 

4? 1, 5, 6, 7, 8, 8a-^tFD-7, 8- 
-3H-2-^>*/tf7>- 3-^>2 8 4mg^^ 

U y'Jj7yM7A^07h^77>fTil?nut 
IC^D* TEO«tt**-r*l. 5, 6, 7, 8, 8 a 
-AWtHP-6, 7, 8-hUtFD^y-3H- 
50 2-^>*/fc!7>-3-:*>£l 1 4mgfiT; (iR^5 
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«M 5 F6-2 50 3 9 



27 



28 



7%) o 

[0 0 9 2] FDHS*^ h)\< 
[M] * 2 0 0 

mm 1 4 

1, 5> 6, 7, 8, 8a-A^kFP-6, 7, 8 
-VutFa^v-3H-2-^>^/lf^>"3-^-> 

i o oms^mt^u>i omii:s»u ^rnizx 

fcfU^>3 0 0mg^i;^b7-fe^3 0 Omg^tn 

^A^DTh^^^^Tas-r^^t^^o, i, 5, 

6, 7, 8, Ba-^tHb-6. 7, 8-HJ7 
tb^>-3H-2-^>^7>-3-t>^l 4 3 
mg^ W8 8%) . 

[0093] mmm 5 

4. 5- (v;*^;M^l/>^**v> - 6- 
S^h**) -3.3a.4.6.6.7— ^**tHa- 
2> i -^>y-f "J^r^'/-)V2 5 7mg^:f hb F 
D77> 1 Om IfcSflPU 1N-I81ml £l)DAT 

y*A-c«»bfc* *etk««u 

b FD- 2, 1 -^>^-fV^^1t^-;H 6 7mg^ 
nit (H$7 7%) c 

[0 0 9 4] FDH«X^h;W 

[M] + 2 17 

4 5 -i;tHD*y-6- yK^h=lr*» - 
3, 3 a,4,5,6,7-^**tFD-2.1-^>^ 
.V***y-^2 1 7mg§ffiik^^W>l Oralis 

1 0 OmgSriJDAfc. ^ST3^W«tfLfc. S>X** 

_ 5 - ^ h^v^;v^n;p^v- 6-0* h 

-3,Sa,4,5,6,7-^*»l:HO-2,l- 
V*** % /-*1 3 7mg£?§*: (4X3*5 0 

%) • 

[0 0 9 51 FDMX**M' 
[M] * 2 7 5 
SltS«l 7 

4-tF D^v- 5 -jC )V-$~)V*3r V - 6 ~ 

<;* h*v;*h*v) -3,33,4,5,6,7-^ 
b HP-2, 1 V**-**-/—* 2 7 5mg£ 



M^fl^>10nin:»> 1^¥V~)V2 0 Om 
gfcitf t -^/lo^W^UA^nU H 2 2 6m g 

y v) - 5 - * h^x*;v#r:;v^*^- 

6- tfht^htM -3,3a,4,5,6,7-A 
JO **t FD - 2, 1 - ^>My**W-**2 8 5 
mg^: (W7 3%) <• 
[0 0 9 6] FDMSX^b^ 
[M] * 3 8 9 
Sltfll 8 

4,5- &**fr**l'>z>***» "6- 

-3,3 a. 4, 5,6,7- 

A^tHo-2, i -^>y>fy***y-^3 2 7 

mg£xhb HD77>1 Om 1 fc£#U 1N-S& 

i m i ziBXT&m-e4nmm#LTz. yx^x-f 

T^-tlcfcO, TB©*ttM«4,5-^kHn 
*~>-6- (t-^^^^^V^U^+v) -3, 
3 a, 4, 5. 6, 7-^kFn-2, 1 -*> % /-f y 
rt^VWl^l 9 6mgftfc (W6 8%) . 
[0 0 9 7] FDHfiX^K^ 
[M] V 2 8 7 

30 4,5-ytHo^>-6- (t -^JW^JW) 
-3,3a,4,5,6,7-AWkHD-2, 

i -t>y-f y 2 8 7mg^S^^> 

10mll:MU *»TM5^200mg* 
£tf t -^^^^JV^U/H^nU F2 2 6mg£iQ 

a, afiT?-*a»bfc. s«^vx^x-fM 

*RU SWtK. ft«UcT)B*«»l/fc. 

rc±D» TBo®tt^w-r^4,6-ifx (t-^;v 

4? W^UA**M - 6-kFa^-3,3a. 
4, 5, 6,7-A*1*fc:FD-2, 
y-;V*2 6 Smg&fc (W*6 6%) . 
[0 0 9 8] FDftSX^h;V 
[M] * 4 0 1 

sas«2o 

-fcHD^>-3, 3 a, 4, 5, 6, 7-^**kHO- 
2, l -^>*/-fy ^4 0 lmg^fi^f 
I/>2 0mll:S*U hUX^75>5ml*J;tf 
50 4-y^^75y tfU^>0. 5g£tD*.fc»* ififc 
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(16) 



6-25039 



29 

-7* h*>-4, 6-fcfX (t-^JV^^A^U 
-3,3a l 4,5 1 6,7-A**tKD-2 l 
! -^>^yt*^-M3 5 SmgSfe (W8 
0%) . 

[0 0 9 9] FDMtX^ MP J0 
[M] * 44 3 

mmm2 1 

*M«2lC^lriT. 4,5- (i^^^fl/>i?*+ 
-» - 6-^h^b^'>-3,3a,4 ( 5,6,7- 

D£5-7-feh*v-4, 6~t:X ( t - :/3\flo>* 
;l^3/U;V**-» " 3, 3 a, 4, 5. 6, 7 - A*#tF 
D-2, 1 -*> X M V****/-iWfe«V^ ^ts^y 2 

»tm54-7th^>-3, s-trx (t -r/y a? 

a^ity >£tt*7 2XT»fc. 

[0 10 0] FDiiX^ h)l< 

[M] * 4 4 6 
*S«2 2 

H«M4fc*5i>-l\ 2-hKa^y^W-3 > 4- 
(s^^io^i^v**^) -5- 

» D^*lJ-y >coftfrt)IC4 -7-fe h^v- 3, 
5-tfX lt-77-JUi?*5-fr$'Vfrtti') -2-t 

£;£T*7-7-feh*~>-6, 8-fcfX (t-y^iVv 
^^)P^U;P**^) -1,5,6,7,8,8 8-^** 
t FD-3H-2-^>V^>- 3-*>£3 4%tf> 

[0 10 1] FD^SX^ 
[M] * 4 7 0 

mmm7\Z^X. 1,5,6,7, 8,8a-A*U-tH 

O — 7 , S — &*3 L )V*3 L l'>V**>') ~6-*h 40 

h*v- 3 H- 2 ~^>7tT^>- 3 -:*>C7)ft 
t>DJC7-7-feh*v-6, 8-tfX (t - >*3\Ho>;* 
Wl^U^**^) -1,5,6,7, 8, 8a-A**k 
FD-3H-2-^>yt7>-3-t>^K HJfc 
«7fctpi;-CKlS*«ktf»lll»«&ff , 5 2:a:k:J:D* T 

E©fttt*wrs (3,5-ifx (t-^;Pv^^ 

->0;V^*>) - 4 - k H n*y- 2 - 1 H D* 
FDHSX^M/ 50 



56? 



[M] * 4 60 
£1M!2 4 

*K«8fc^5^T* (2-tHD*^? L *-3 i 4- 
(v^^;V^?V>> J ^*^) - 5 h*>^ b* 
v) y^OA*yUr>W»0toDl: (3,5 
-t*X (t -^^^^^3/U;V**^) -4-fcH 
P*y-2-tHD*y^f;» ^D^v'Jt>8 
»>^;Vft»V\ *J6«8fc*i;TK*^J:tf»fliffl» 
£f?5 - £££0, TE©»tt^*t*3, 5-fcfX 
(t -7?)Vi?*9-)V>'VJb**i') -4-tHo^> 
- 2-^fl/>y^D^yijT>»B^fM5 1 % 

[0 10 2] FDflX^ 
[M] * 4 4 2 

*a«2 5 

3,5-tfX (t-^y^WyUW+y) -4 
-t FD + y-2~^l/>y^DA*y'Jf>»8^ 
3\JM 4 2mg£Jgfc^I/>2 0ml KgftU fcTU 
v>£lml> 4-y^^75/lf'Jy>«:««l* 
UT;*^>X;l/*x;i^DU K£ 1 5 OmgiJDA, 
T4«flWa»Lfc. EJS«£vX^x--r;WTftR 

y»J^y^7A^D? h^^7^T^*T^>^t{CJ: 
D, TfE£>&&£3rT£3, 5 - t*X (t-y^^ 

^;^>u;i/^*v) -4- (^^>x;i/^x;v^-*>') 

[0 10 3] FDMI7^ MP 
[M] * 5 2 0 
##0U 4 

3,5-HX (t-^JW^yUW*y) -4 

*>Ux>S1f^^^;V5 2mg^rh7t H077>1 
Omlir**U *»&hU>fV^**->*yy9A 
01Mfh7tKD77>^lm!^TU 

*tt£#-r*2- (3,5-trx (t - ^)W^)V 

y'JM^y) -2-^^l/>y^DA*yUr» x 
5m&mz 9 &mx^2 hfrT-WZXffi 

[0104]M 6 9"C 

WtM 

[a] ,6 p +7.9° (c = 0. 4, X^y— >>V) 
^2 6 

4,5- -3- (1-X 

h^>X b*i» - 6 -A/ft-M^yA 1.00 
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5>0. 2BlKJDAfc. 1 0 h « 

-3 > 3a,4,5 l 6,7-^*kHD-2,l-^y 

-f V -A'* 5 3 0tng#fc„ 
[0 10 5) NMRX^ WW (90MHz, CC 
1 4 ) 5:4.8-5.0 <m. 1 H) . 4. 3 8-4.8 
(m, 2H) , 3.2-4.3 8 (m. 5H). 3.0 
7, 3.08 (dd, 1H, 2.6, 4.6H2) , 2.2 

-2.6 (m, 1H) .1.44 (s, 3 H) > 1.42 
(s, 3H) , 1.3 1 (d, J = 5. 5Hz, 3H) , 
1. 1 9 (t, J=7. 0H2, 3H) 

;V8c5££4tIt NDHF-9 0) 5.9 8g££D, 

K**»8 8 SmgfcSn*-* 7;i/^>@&b, t^T*^ 
TM&bfc. ;W2 5nK *6ml£iPXT*^& 

4,5- tffl/>5?**^) " 6 " 
(l-I^yXh^» -3,33,4,5,6,7-^ 

^ t FD _ 2 , 1 -*w-f y**tf*/-*2. 0 3 g 
i3isra»#Lfc. Rj6**^x^x-x^-e*R 

» -5- (l -xb^>xh^» *s#w\*V/> 

^1.39 g#fc. 

[0 10 6] NMRX^ h)l> (90MHz, CC 
1 4 ) d : 4.8-5.0 (m, 1H) » 4.45 On, 1 
H) > 3. 8-4. 3 <m, 4 H) > 3. 3-3.8 (m, 
2H> , 2.3-2.9 (m, 4H) , 1.49 (s, 3 
H) > 1.3 0 (d, J = 5. 5 Hz, 3 H) > 1.18 

(t, J = 7.0Hz, 3H) 

-5- (1 -xh^>xh^» v^D'vttJ- 

y>7 6 5«*«»*ft^^^>7BHCJ8*U OtTC 

s»5 5. 6mg> t -^;v^^^^u;^nu F5 
in-&8£k:£>^ sJxwvx-wwtiiBUfc. 



7) #$¥6-2 5 0 39 

;Vy^Wy l JW^'>^fJV) -3,4- 
jl*!/^***) -5- > 
# D^4-^/ >£ 1 . 0 4 g 
[0 10 7] NMRX^^ h)V (9 0MHz, CC 
I*) 5:4.8-5.02 (m, 1 H) . 4. 3-4. 6 
(m, 2H) , 4. 0-4. 3 (m, 1 H) > 3. 4-4. 
10 0 (m. 4H) . 2.2-2.9 (m, 3 H) , 1.49 
(s, 3H) , 1.45 (s, 3H) > 1.29 (d, J 
= 5. 3Hz, 3H) ,1.18 (t, J=7.0Hz, 
3H) ,0.87 (s, 9H) , 0.07 (s, 6H) 
2iJ6«2 9 

7)Vd>3m%^ ^D^^V75>0. 8 0ml 
^)W)^h<0^^>mm (1.63N. 3..9 6no 

3 0»ina»bfc. -7 8x:c»m ^ 
a? sw^is^u, 2- (t-^^*^>u 

;v**5/^^;» "3,4- (5>*9 L ***l'>$>** 

v) -5- ^aA**y> 

8 0 2BgSft»xh7kHa75>6Blt**U -7 
8t:T^Tbfc. 2PMM»Lfc®*. 0Tn?5««W 
#b, R*«**©AofclN-jaatfc*»fc. 

b, »£TK:»*bT»6n*H**5/U*y^*^A 

*rrs (2- (t-WV^^^v'J^^^^ 
;» -3,4- -5- 

^;v^7 0 4mg#> iSS02- (t-^;w^;^> 
u^**^>^^;» -3,4- (v^^;v^^v>^ 

-5- (1-xh^xb+y) ^jrn^**/ 
>£2 2 7mg[H]iKbfc. 
[0 10 8] NMRX^^ (9 OMHz, CC 
1,) 5:5.73 (s, 1 H) , 4.7-5.0 (m, 1 
H) * 4.14 (q, J = 7.3Hz, 2 H) > 3.2- 
40 3.8 (m, 4H) * 2.69 (bddd, J = b 0, 
1.5, 6.7Hz, 2H) , 1.42 (s, 6H) , 1. 
29 (d, J = 5.3Hz, 3H) , 1.26 (t, J = 
7.3Hz, 3H) > 0. 8 8 (s, 9 H) . 0. 1 2 
(s, 3H) , 0.05 (s, 3H) 
^£033 0 

(2- (t - 
3,4- W?***V>V***s) -5- (1-X 
h^i/Xh^y) y^D^y'Jf» S»X^2g 
££&h^X>l ObHc8*U -7 sx;T*5Mfe$M 
5^ y^;V7;V^x^A4, 7bI (2N-aW>^ 
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£ v u # y )v * ? a ^ d v h y 7 7 4 xn »f Z> C £ \Z 
TE©fttt***r* (2- (t-^;v^wp 

y'JM^^^fiW -3,4- (v^^V^l^v 

Uf» X* 1.47 gfcfc. 

[0 10 9] NMRX^Ml" (90MHz, CC 
1*) (5:5.64 (bt. J = 6.8Hz, 1 H> , 4. 
7-4.9 (m, 1 H) » 3.08-4.4 (m, 7 
H) > 3.48 <q, J = 7Hz, 2H) , 2.0-3. 
0 8 (m, 3 H) , 1.41 (s, 6 H) , 1.20 

(t, J = 7.0Hz, 3H) , 1.04-1.4 (m, 
3H) ,0.90 (s, 9H) ,0.08 (s, 6H) 
3EKW3 1 

*B«2 6l:Mit t 4,5- 

-3- (1 -x^yXh^y) - 
-jmyA1.00g^t)Di:4,5- <5>;WM 

9\s>vtt*» -3- (t-w^7x-;k>'j^ 

rt*^) -6-^ft-W+vAl,5 8g^^ 

tJCfcD, TI2co^tt£^t-^>4, 5- 
U>>***v) - 6 - ( t - ^Jl/y7iXjl^y U 
^» -3,3a, 4, 5, 6, 7-^itt Hn-2, 1- 
'Oy-f y**1f!/-^S: 1-21 g#fc. 

[0110] fdsix^ h;v 

[M] * 4 5 1 
^f£W3 2 

(2- (t-^^^Wy'JW^W) - 
3,4- (^^M^Vx**^) -5- (1-X 
h+yXh^y) y^P^y'Jjy) »»x^;K>. 
4 7 2 g^Th7tHD77>5nin:^U 1M-7 
VfcTYy 7?)V7 y^x-yA-f h7bHD77>i§ 
&3ml£iOA> KJ6*£5>XWP 

x-t^v-csru »*asi>zK* ^Tfisteswn?* 

3,4- (y^Wfl/>y^y) -5- (1-X 
h^>Xh^y) y^0^y»Jf» &&X^£# 

[0 111] nZtitz (2-tHD^y^^-3, 4 
- (v^^^^l^>y ? ^'» -5- (l-xm 
xK-y) y^P^y'Jf» »»x^§bfU^> 
.5nJfc**U ^^>XMx^PU HO. 1 2 g£ 

i>X3^x- r^T#3RL> SfrSW** t^TttSlft 



(18) »§8¥6-2 5 0 3 9 

(2-j*^l/>-3,4- 
» -5 - (1-Xh^yXh+y) v^D^vU5r 
» »»XfM0. 2 8 2 g»£. 

[0 112] FDI«^ HP 

[M] ♦ 3 4 0 
§fefeW3 3 

70 (2-^^l/>-3, 4- (^^^;i/^^P>^^+ 
v) -5 - (1-X^yX^y) y^P^y'Jf 

» st&x^;vo. 3 4 g^x^y-;V5Biic«»u 
S^fi^truvx^A p- h;wx>x;M^-h£im 

S>X^;lOC-x;i>T»ffiU »ffl*S:fta**S*Tft» 

tfe>nssi^y'j*yM7A^D7h^77>fT 

>-3,4- (x;*3^*^l/>v**v) -5-tF 
30 D + yy^P^y'Jf» 8»I?M0.2 0 2 g 

[0 113] FDBSX^h^ 
[M] * 2 6 8 
MM 3 4 

(2-^^P>- 3, 4- &*3-fr*5>}s>V** 
zs) -5-tHa^yy^D^HT» Rttx^ 
0.2 6 8 g£ttfc;*^U>5Blfc«#U -f5$^/— 
il/0.2 0 4 gWtft-^5?7i-A'->»JMD 
"J HO. 3 0 g£lin*T£aT3l$Wm#Lfc. s** 

50 &7Kic*»* s^x^x— ^-ctiifflu t&mmz&ft 

(2-^^U>- 3, 4- (v^^;w^^u>v^ 
v) -5- ( t -^y7ixik>'jmy) 
P^y'Jf» »»x^V*0. 4 5 0 gftfc. 

[0 114] FDIIX^ 

[M] • 5 0 6 

nomas 

40 (2-^^V>- 3, 4- (^^M^V^** 
v) -5- (t-7 # ^7i-Jk>'JM^y) 
p^y'Jr» BBtx^vo. 5 0 6 g£x*y-;i/ 
1 oiifcjgjRU «tt»©p-h;Px>x;p*>a&JD 

^x-x^TttfflU tttii*£IB»ASWcT!ft»l,fc. 

n6Si^y^WiJ7A^DThy'77^TiUt 

3,4-yfcHD^y-5- (t-^;ky7iXjPy 
50 VJUttP) *9u<\*SsVt» 
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0 5 g#fc. 

[0 115] FDMX'WM' 
[M] * 4 6 6 
**W3 6 

(2-^?U>-3,4-ytHD^>-5- (t-7 

Kx^;vo. 4 6 6 gfc&te^v^smnc^u -r 

* $^/— JW0. 2 0 4 g*3<fctf t -^^7x^*3/ 
ijj^D'J HO. 3 0 g$:Jl]AT^^T3^fF^ffi^b 

fc. K«iS**fc»^ yx**x-r/l'TJMIU a ^ 

(3,5-tfX- (t~^/7x^y 

RBtX^Ml'SO. 6 6 4 gflfe. 
[0 116] FDJIK^h* 
[M] * 7 0 4 

x» ft&X^JWO. 7 0 4 g&WPX^ OalfcS* 
U - 7 8tT 1 N-**flS^<y^^7A'5=9A 
/✓\*-*)->8«2. 5Bl&»TLfc. I«fi0*#bfc© 
ft«*«ir*»T^X^X--r^TamUfc. ^ 

yijr» x*y-;v£5 i lagftfc. 

[0 117] FDStSX^ h)V [M] 6 6 2 

(3,5- HX— (t-W^7x-^>U^ 
v) - 4 - k HD^y- 2 - ^f V>-'>^DA^>'J 
x» X*y-;V6 6 2i*£8fc*^l'>l 0*lfc»# 

u trui^x^A p- h;vx>x;v^ — 

Jn;tfctf>^> *»T»Ci^t FDtf7>l 0 OmgfcSfc;* 

t HD tf^>- 2 -^M^yXfUT» -2,6- 
(t-^y7x^y l JM^'» -3-* 
^>-v^n^*!J-/-;V£xh^fc HD77>1 0 
Blfc»#U *£ft^hU*A2 5Bg<^h^fcFn7 
7>5ml®SIK(C«Tbfc. 5 OT^iD&bfctf)^ £ 



^^¥6-25 039 

tfx- (t-Wy7xzjVy»JM^y) -2-;* 
fV>-y^oA4 : y 1 Jf» xWVrb^fcFntr? 
>-2-^^x-rMfb7fcHa77>l OollcS 
9-*^tf^n [3,3,1] y±>c01Nxb 

ATttiltfc. »ETk:»«tTft6nsa«*->U* 

- (4- (fh7tHDlf7>-2-'fW^;>X?U 
x» -2, 6 -fX- (t-^y7xXjVy'J;V 

>- 1 j^£4 2 7mg#fc. 
[0 118] ±BfcJ:D1S£nfc3- (4- (fh7t 
HDt!7>-2-^M+yX^JT» -2,6-tT 
X- (t-^^7xX;VyUW*y) -3-^^ 

2mg^{b^^l/>l 0b1£J8#U -fa^y-;V6 8 
BgftUDAfc©** »Ttt-^y7xX^>U^ 
^nU H2 0 6Bg£iDA> SfflT3RIBJl»l/fc, 
*ft*>U&0ft* x*y-;Vfc£tf**»£2iDA» ] 

mmnvTz. s^«*^x^^x— t;vt.»wi/- a 

tt**** (4- (3-t-^y7xXJl/y'JW 
^S/r/D***) -3,5-tfX- (t-^Vy7x 
- 2-^^l/>y^n^yUf 
» x*y— JH£4 0 7ng?§fc. 

[0 119] FDiiX^ h)l> 

[M] * 9 5 8 
###U 5 

N-^DU3A^^5H14 Omgfc&fc^l/^l 0 
BlttfMU OTrcy*?***?* F7 4Bg£ifl*.T 
ttttU -2 5tl:SaibT (4- (3- t -y^Jli? 
7xX;^Ui^^y7 f D*^y) - 3,5-HX- 
(t-^y7xxjVyUM+y) -2-*^V> 
y^DA^y'J^) X^/-;V9 5 8ng&*ft^^V 

>2BllC»*bfc**£»TU 0Trc2Psms»*u 

»bfc<z>t>> sffiTJcaetT (4- (3- t-^;p 

y7xX^yUM^yyD^^y) -3, 5-tfX- 
( t -7 # ^7x^yUM^y) -2-^^U> 
y^DA+yUT» xWO^-f F£9 3 IngS 

[0 12 0] (4- (3- t -^y7xXjVy'J;V 
> **^:/n#*5') -3,5-KX- (t-7-^y7 
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» X^;V^D^-f Y 8 7 Omg$:xh^t:HP7^>lC 
h7t FD:77>«*2ingfcOT:TW~FU SfifcT 1 

^D7hif77-fT«an-tfciO, (4- (3- 
t -^5?7xZ*5/y^*+^D#*3/) -3, 
5- (t-7*»y7xZjVyUM^y) -2 

-^5 : l/>y^a^y , Jf» x^i^7xzMX 
7^>**1M K*8 3 4mgf|fc. 
[0 12 1] 6 

(4- (3- t -^W^7x-;VS/UA***>^a* 
-3,5-fcyl- (t-7*^7x^yU;P 

;t*v) - 2-^5 : i/>y^D^y , J7» x^;u>> 

7x-WX7^>***'f H5 7 lmg£xh7fcKa 

0. 5nl*»rFU 1 5#M«#Lfc. 
JUKI - (l,5-y^^-5-hUlWJM 
*>"v*5/;» - 73-^^-2,3,33,4,5,6, 
7, 7 a-^^tFD-f>f>- 4 -:*> 1 9 7ntgt 



(20) «H¥6-2 5 039 

fh7kHD77>2Bl^5«»»*i(n : U 

»u stttTtaiSbTaen^aasyu*^*^ 

A^DVh^^7>fTiB»-r*C^lC<tO, (2- (3 

- t - W^7x^y'J^y7'P*^y) - 
1,3-tf*- (t -7'Wy7x^yU;my) 
-2 5-hUi»y'JM^y-9, 1 O-irnaU 

(19) -MJX>£5 0 7ng»fc. 
J0 [0 12 2] (2- (3-t-7 / ^7x-;Vy'J^ 
^yT'aiH+y) -1,3-HX- (t-^?;^7 
i-^y'JW^y) -2 5-h>JX^5/U;P**5/ 

- 9, 1 O-irnnUX^- 5, 7, 1 0 (19) -h»J 
I>$rh7t FD77>1 Omlfcg&U 7^ftf h 
^ r/^T >^-)A©f h7kHD77 >$&£iiLt 
£irc3«ffl«#Lfc. SMi&yx^iH-f^Ti 

y^ATftSU «JETKi»«LT#£na8a£->U 

a? 2- (3-kHD*^D<*-» -1,25-ykH 
P^>W5>DiS17 2agflfc. ft^n&2- (3 
-kHD + ^DtfV/) -1,2 5-ykHD^yk 
>D»©«bttfiltt. XSK [^MB36 3- 1 0 7 9 2 
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